Results-Compared with the 6935 women who did not have epidural anaesthesia the 4766 women who did more commonly experienced backache (903 (18-9%) with epidural v 731 (10-5%) without epidural), frequent headaches 220 (4.6%) v 199 (2.9%)), migraine (92 (1-9%) v 73 (1-1%)), neckache (116 (2.4%) v 112 (1-6%)), and tingling in hands or fingers (143 (3.0%) v 150 (2.2%)). The results could not be explained by correlated social or obstetric factors. The associations with head, neck, and hand symptoms were found only in women who reported backache. An excess of visual disturbances among women who had epidural anaesthesia (83 (1.7%) v 91 (1-3%)) was present only in association with migraine, but excess of dizziness or fainting (102 (2-1%) v 109 (1-6%)) was independent of other symptoms. 26 women had numbness or tingling in the lower back, buttocks, and leg, of whom 23 had had epidural anaesthesia. Of 34 women with spinal headache, nine (five after accidental dural puncture; four after spinal block) reported long term headaches.
Conclusions-These associations may indicate a causal sequence, although this cannot be proved from this type of study. Randomised trials of epidural anaesthesia are required to determine whether causal relations exist.
Introduction
Various investigators have reported short term sequelae of epidural anaesthesia,'-5 but these studies have generally not examined symptoms after hospital discharge. We previously reported a relation between epidurals and subsequent backache. 6 We report here an investigation of other long term symptoms after obstetric epidural anaesthesia.
Subjects and methods
The details of the methods and background to this investigation have been described.67 Briefly, the study population consisted of 11 701 women who had delivered their most recent child at Birmingham Maternity Hospital between 1978 and 1985. The inquiry was undertaken in January 1987, so the deliveries had occurred at least 13 months previously; the longest follow up period was nine years.
Data were assembled from two sources. The first was the computerised file of maternity case notes, which provided social, obstetric, and anaesthetic data, and the second was postal questionnaires sent to the addresses in the case notes to obtain information on subsequent long term health problems. Twenty five symptoms were specified, and the women were asked whether they had experienced each problem since delivering the index child; if so, they were asked how soon after the birth it had occurred, when it had stopped, whether they had had it before, and whether they had sought medical advice. An open question was also included for reporting any other symptoms.
From this information we defined relevant long term symptoms as those that had started within three months after delivery, had lasted more than six weeks, and had never been experienced before. Recurring symptoms and those inadequately dated were excluded from the main analyses. Unfortunately, we obtained no information on symptom severity and this will be the subject of further investigation.
During the study period 30 096 women had delivered at the hospital, but many women had moved from their case note addresses. Using electoral register and Post Office sources, we were able to estimate that the 11 701 who returned completed questionnaires represented a response rate of at least 78% of those who had received a questionnaire. An examination of the case notes of the non-returners showed that their obstetric and anaesthetic characteristics were similar to those of the respondents.
We used discriminant analysis to establish differences in early events and discriminating circumstances between women who did and did not have symptoms. This procedure takes simultaneous account of a large number of variables and calculates which of them are independent and significant predictors of a particular symptom. It eliminates spurious associations between epidural anaesthesia and subsequent symptoms, which might arise from the fact that this form of anaesthesia is generally associated with less straightforward deliveries (table I) that could also produce subsequent effects. Variables were examined and selected in a stepwise manner, the most significant association being selected first, then the next most significant, and so on. All the associations with epidural anaesthesia reported here were significant after this form of statistical standardisation. The analyses were repeated for each type of delivery. We divided vaginal deliveries into normal and abnormal. Normal BMJ VOLUME 304 
SPINAL AXIS COMBINATIONS
Backache, headache, neckache, and tingling in the hands and fingers were closely interrelated. Many women with backache reported one or more of the other symptoms. To determine whether the relation between epidural anaesthesia and backache could explain the other associations, we conducted discriminant analyses of each of the individual symptoms including backache as an independent (controlling) variable. In no case did epidural anaesthesia remain a significant predictor of spinal axis symptoms other than backache. Complex multiway tabulations confirmed this finding. The relation between epidural anaesthesia and these symptoms was present only in women who had backache. They can probably be regarded as extensions of an epidural associated symptom complex, of which backache is the main component.
VISUAL DISTURBANCES AND DIZZINESS OR FAINTING
Dizziness or fainting episodes were reported by 102 (2-1%) of the women who had epidural anaesthesia compared with 109 (1-6%) who did not (p<0 05). Visual disturbances were reported by 83 (1 7%) women after epidural anaesthesia and 91 (1-3%) after deliveries without epidural anaesthesia. Both differences were significant after discriminant analyses, although the crude difference for visual disturbances was not significant. For normal and abnormal vaginal deliveries the crude differences were not significant for either symptom. And for caesarean sections relatively high rates occurred both with and without epidural anaesthesia (table II) .
Visual disturbances were often reported with migraine (odds ratio 20 2), so we examined this symptom separately in women with and without migraine. The association between epidural anaesthesia and visual disturbances was present only when disturbances occurred jointly with migraine. This was confirmed by discriminant analysis. The association between epidural anaesthesia and visual disturbances was therefore deemed to be secondary.
Dizziness or fainting was also reported more often with migraine (odds ratio 12 -1). However discriminant analysis including migraine as a confounding variable showed that epidural anaesthesia remained an independent predictor. Only dizziness or fainting starting within a week of delivery was associated with epidural anaesthesia.
PARAESTHESIAS
In response to an open ended question about unlisted symptoms 22 women reported numbness or tingling in the lower back, buttocks, or upper leg and a further four reported the same symptom in the lower leg. Of these 26 women, 23 had had epidural anaesthesia. This difference was highly significant and was independent of backache.
DURATION OF SYMPTOMS
Although we defined long term symptoms as those lasting longer than six weeks, most had in fact lasted much longer. About two thirds were still present at the time of our inquiry. It was clear that many problems had become chronic. Discriminant analyses of symptoms associated with epidural anaesthesia for different durations were consistent with each other and did not alter any of the findings described above.
Discussion
We have found several long term symptoms associated with epidural anaesthesia in addition to backache, which we had already reported.6 These other symptoms were all less common than backache, several were related anatomically to the spinal axis and were related statistically to backache. Among the spinal axis symptoms backache was dominant; headache (including migraine), neckache, and tingling in the hands were related to epidural anaesthesia only when reported jointly with backache.
We previously postulated that backache after obstetric epidural anaesthesia could result from postural problems during labour and that the effect is exacerbated when both mobility and discomfort feedback are inhibited by epidural block.6 Many symptoms began in the first week after delivery but in some women backache and tingling in the hands did not appear until several weeks after the birth, although they were still associated with epidural anaesthesia. This suggests initial stresses which in some cases required additional postpartum triggers to precipitate symptoms. For headache and neckache, however, only symptoms of immediate onset were clearly associated with epidural anaesthesia and for tingling in the hands, only later onset. The sequence of symptom generation is probably complex.
Asian women showed the same relative excess of backache and headache after epidural anaesthesia as white women, but they also had several other symptoms not related to epidural anaesthesia. These symptoms probably arise from osteomalacia, and this suggests an additional dimension to the generation of spinal axis symptoms. The postpartum symptoms of Asian women are the subject of another paper.
Long term spinal headaches were reported after four (2 5%) spinal blocks and five (0-1%) epidural anaesthetisations. These headaches are generally believed to resolve quickly even if untreated,8 and this belief is therefore called into question. Kitzinger also noted that headache after dural tap sometimes persisted for many weeks, although the number of women affected was not given.9 This report was based on a non-random sample of 453 women readers of BMJ VOLUME 304 an Australian parent's magazine and of 455 attending National Childbirth Trust meetings who had responded to a query about their experience ofepidural anaesthesia and subsequent effects. Improvements in anaesthetic technique, especially the use of different needles, may alter the risk of spinal headache. Nevertheless, in view of the recent increase in use of subarachnoid anaesthesia for caesarean section, further examination of the association with spinal headaches, even though based on small numbers, is urgently required.
Paraesthesias in the legs and lower back were also mentioned by Kitzinger.9 Our data on numbness or tingling in the legs or lower back were elicited only in response to an open question so may have underestimated the incidence. Such data, for the same reason, are also more susceptible to reporting bias among women who had an epidural anaesthesia. Nevertheless, the difference was highly significant and unexplained by backache and deserves further consideration.
Visual disturbances and dizziness or fainting were not specifically mentioned by Kitzinger, although some women described a kind of sensory confusion. 9 We found that both of these symptoms were associated with migraine, and the association between epidural anaesthesia and visual disturbances seemed to be secondary to the association with migraine. For dizziness or fainting, however, it was less clear whether the same applied. Further research is needed to elucidate this point.
We have identified independent associations between several long term symptoms after childbirth and epidural anaesthesia. Care was taken to avoid reporting bias and there was no evidence of enhanced reporting of other symptoms by women who had epidural anaesthesia.67 Nevertheless, a hidden factor might account for these associations. Further examination with different investigational methods including randomised trials, is needed. The impact of the symptoms on the women's lives also needs to be assessed. Epidural analgesia is unquestionably the most effective form of pain relief available for labour''02 and as such is used by large numbers of women.'3 These next stages of inquiry are therefore urgent.
Dr J Selwyn Crawford participated in the original design of the study until his death in August 1988. We thank the women who took part in the study. The work was funded by a grant from the Department of Health.
